Background. Acute otitis media in children is one of the most common causes of patients reporting to the family doctor and pediatrician. in rare cases, the inflammatory process spreads deeper into the temporal bone despite proper treatment, resulting in mastoiditis. Objectives. the aim of this article is to present the most common complication of inflammation of the middle ear. this is mastoiditis. the authors describe mastoiditis by means of its characteristics, the most common symptoms, incidence and treatment. Material and methods. data about the patients hospitalized in the Pediatric otolaryngology department of the Poznan university of Medical sciences from January 2017 to April 2018 was analyzed and subjected to a retrospective study. statistical analysis of the results was performed. Results. Based on the analyzed medical documentation, the incidence of mastoiditis was evaluated. in addition, the parameters characterizing the diagnostic procedure, along with the treatment methods and the effectiveness of the applied therapies in the hospital conditions, were assessed. the number of outpatient ambulatory visits and the frequency of necessary hospitalizations for patients with uncomplicated otitis media were additionally subjected to evaluation. Conclusions. the number of cases of inflammation of the middle ear requiring hospitalization in the Pediatric otolaryngology department Poznan university of Medical sciences is minimal, although the complications may present severe health consequences. uncomplicated acute otitis media may be successfully treated in ambulatory conditions by family physicians and pediatricians. early detection of the potential complication is essential in the practice of the family doctor. Key words: mastoiditis, otitis media, child, ear diseases. 
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Background
Acute otitis media in children is one of the most common causes of patients reporting to the family doctor and pediatrician, both of whom can successfully treat ear infections [1] . the basic mechanism for the development of acute otitis media (AoM) is dysfunction of the eustachian tube and impaired ventilation of the tympanic cavity. the principle of conservative treatment is the restoration of eustachian tube function and symptomatic treatment of earache and fever. in some cases, bacterial infection occurs and patients require systemic antibiotics. Streptococcus pneumoniae is the most frequent bacteria causing acute inflammation of the middle ear. the use of vaccinations against this pathogen reduces the risk of episodes of AoM in children.
in rare cases, the inflammatory process spreads deeper into the temporal bone despite proper treatment. Acute mastoiditis is the result of an acute inflammation of the middle ear that spreads to the pneumatic cells and the mastoid bone [2] . it often leads to periosteitis and osteomyelitis of the temporal bone. the most common cause of mastoiditis is a communication disorder between the tympanic cavity, the mastoid process and the eustachian tube. the spreading inflammatory process may result in the formation of a subperiosteal abscess and osteolysis of the mastoid bone. other, less frequent complications are divided into two groups: intratemporal (facial nerve paresis, labyrinthitis) and intracranial (sinus vein thrombosis, meningitis and cerebral abscesses). in addition, a subperiosteal abscess and a much less frequent abscess of Bezold (spreading to the deep neck tissues along the sternocleidomastoid muscle) may be formed. the primary treatment for complications is systemic antibiotic therapy in combination with surgical management. the basic surgical treatment is myringotomy (tympanic membrane incision, paracentesis). this treatment causes decompression of the tympanic cavity and improve access of air to the inside. the procedure can be extended with placement of a ventilation tube which maintains the patency of the incision and ventilation of the middle ear. in more severe cases, surgical treatment is external opening and drainage of the mastoid cavity -the procedure deemed antromasteidectomy.
Although the incidence of severe complications is low, otogenic complications may pose a serious threat to health and life of children [3] [4] [5] . Mastoiditis most often affects children up to 2 years old and occurs with a frequency of 1.2-6 per 100,000 cases [6] .
Objectives the aim of the present study was to determine the frequency of mastoiditis occurrence in children with acute otitis media who were admitted to the Pediatric otolaryngology department during the last 16 months. our study included all children treated for otitis media and mastoiditis.
Material and methods

Study design, setting and participants
A retrospective study was carried out on patients hospitalized from January 2017 to April 2018 at the Pediatric otolaryngology department of Poznan university of Medical sciences (PuMs). A group of children who reported to the emergency room because of AoM in the same period of time was also analyzed. All patients subjected to the study are patients under 18 years of age. the approval from the ethics committee was not required for this research (retrospective analysis).
Data sources
the incidence of the most frequent otogenic complication was assessed, based on the analysis of the medical documentation of patients from the last 16 months. Moreover, the parameters characterizing the diagnostic procedure with the methods of treatment and the effectiveness of the applied therapies were subjected to evaluation.
Statistical methods
statistical analysis of the results was performed. in the studied populations, normal distribution at α = 0.05 was not proved by both the shapiro-wilk and Kolmogorov-smirnov tests. chi--squared test and Mann-whitney u test were used in the study.
Results
the results of the retrospective study analysis concluded that for 1 520 patients diagnosed with AoM who reported to the emergency room (er) of the hospital, only 58 patients (3.68%) required hospitalization in the Pediatric otolaryngology department ( Figure 1 ).
reporting with this diagnosis decreased with increasing age of the children. hospitalized patients who presented a higher incidence of complications in the form of mastoiditis were mainly children up to 4 years of age ( Figure 3 ). in the time period from January 2017 to April 2018, there were no cases of mastoiditis in children over 8 years of age. chi-squared test was performed comparing the age and sex of the group of patients treated in the er with the second group of patients hospitalized for mastoiditis. test results showed that there is no significant difference between two groups of patients in this regard (p = 0.68 and p = 0.20, respectively). Mann--whitney u test, which was also applied to this analysis, demonstrated there is no significant difference between the groups (p = 0.20 and p = 0.18, respectively).
Patients with mastoiditis hospitalized at the Pediatric otolaryngology department underwent inflammatory markers analyses. the results of the laboratory tests are characterized by a large range of values, with crP values ranging from 0.44 mg/dl to 17.82 mg/dl (median value: 10.87 mg/dl) and wBc values from 7.26 × 10 /µl) (table 1). statistical analysis measuring the dependence of the level of inflammatory markers in relation to the used treatment and length of hospitalization could not be performed for the group of children with mastoiditis, as it was Among the hospitalized patients, 18 developed mastoiditis -a complication of AoM. Based on the age of the whole analyzed group of patients, children up to the age of 4 were the group which most frequently reported to the hospital er because of acute otitis media (Figure 2) . the frequency of patients sessment, a sterile purulent secretion. such results may occur if the secretion collection was performed after the implementation of the antibiotic therapy. the basic treatment included intravenous antibiotic therapy. the most commonly utilized antibiotic was 3 rd generation cephalosporin administered intravenously (ceftriaxone, cefotaxime), but drugs such as Amoxicillin with clavulanic acid, cefuroxime, Metronidazole and clindamycin or a combination of 2 or more of the above-mentioned antibiotics, were also administered. Additionally, ciprofloxacin was sometimes added in the form of a topical formulation to the auditory canal.
a very small population and the large spread of results made it impossible to carry out a statistical analysis with a reliable confidence factor α. Further amounts of data are being collected to increase the population size and possibly enable it to find any correlations.
in the study, Streptococcus pneumoniae was the most frequently occurring pathogen in the secretion fluid collected from the middle ear of patients. Pathogens such as Pseudomonas aeruginosa, Corynebacterium sp., Streptococcus pyogenes and Staphylococcus sp. also appeared in the analyzed material. Part of the collected secretion was, according to microbiology as- the primary surgical treatment of mastoiditis is myringotomy with or without a ventilation tube placement (VtP). Paracentesis improves the general condition of the child by draining the space of the middle ear affected by inflammation and thus allowing the outflow of accumulated fluid. this procedure in combination with VtP enables extended ventilation of the middle ear for several months. Paracentesis with the ventilation tube placement was performed in the vast majority of the children hospitalized with complication of AoM (94.44%). in the case of only one child, the therapeutic procedure was limited to the use of intravenous antibiotics therapy with myringotomy without ventilation tube placement. the general condition improved in some patients after the use of intravenous antibiotic therapy, however, 14 children required advanced surgical treatment -an antromastroidectomy (AM). the length of hospitalization of patients with a complication of otitis media ranged from 6 to 13 days (median 10). each case of mastoiditis required hospitalization.
Discussion
the most common, but still rarely occurring complication of AoM is mastoiditis [7, 8] . the cause of mastoiditis is the spread of the inflammatory process in the temporal bone. inflammation includes the tympanic cavity and air cells of the mastoid process because these spaces have a connection with each other [2, 3] . in some cases, bone destruction or the formation of inflammatory granules may also occur. Mastoiditis is usually manifested by symptoms of skin inflammation over the mastoid process (redness and/or swelling in the area behind the earlobe) and in the case of the formation of subperiosteal abscess, a protruding earlobe (table 2) . symptoms of mastoiditis usually appear during or after the infection of the middle ear, so the observed symptoms may be earache and fever. signs observed upon the otoscopic examination may include a convex tympanic membrane, perforation with leakage of purulent secretion fluid and, in rare cases, collapse of the upper and posterior wall of the external auditory canal [3, 4] . Factors that significantly contribute to the effectiveness of prevention and treatment of acute otitis media and mastoiditis include an increase in the availability of diagnostic tests, rationally applied antibiotic therapy, as well as the development of surgical techniques in the field of otosurgery. computed tomography (ct) is an imaging method recommended in order to evaluate the state of inflammation in the mastoid. the pathological filling of pneumatic spaces of the mastoid and tympanic cavity can be observed in computed tomography imaging (Figure 4, 5) .
in the advanced form of the disease, destruction of the bone and ossicles may be seen, as well as a fistula between the mastoid cavity and the subcutaneous tissue surrounding the ear mantle (in the case of the formation of a subperiosteal abscess) [8] . currently, there is a tendency to perform imaging examinations limited to the (a) cases of patients suffering from neurological symptoms, (b) in suspicion of intracranial complications or (c) in the absence of improvement within 48 to 72 hours of treatment [6] . treatment of mastoiditis does not require antromasteidectomy in all cases. this is the final procedure for patients whose condition is not improving. in some patients, paracentesis combined with antibiotic therapy results in satisfactory outcome [5] [6] [7] .
Conclusions
the number of cases of inflammation of the middle ear requiring hospitalization in Pediatric otolaryngology department Poznan university of Medical sciences is minimal. Acute otitis media may be successfully treated in outpatient clinic by family physicians and pediatricians. in cases of suspicion of mastoiditis, the patient is required to be immediately directed to the otolaryngologist. in the practice of the family doctor, early detection of the potential complication is crucial.
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